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INC: CLOSED LOOP WATER CAPTURE AND ATOMIZATION CYCLE

Closed loop water capture and atomization cycle.

Abstract
On the future printing platform there is planned to be a water vaporizer that adds water to the
blowing station air for cooling and reduction of pen crusting. The water is supplied via a large
storage tank that must be regularly filled. Additionally, it is planned to have a rebreather which takes
the exhaust air from the printer and removes the heat energy and condenses the water vapor. This
is released to a waste collection tank or industrial drain.

The patent describes the process of taking the wastewater from the rebreather and supplying it to
the water vaporizer. In doing so, there will be no need to add any water to the print system as all
that is needed is reclaimed by the rebreather. A proportion of the wastewater would be used by the
water atomizer and therefore would be emptied less frequently.

In addition, further concepts are disclosed which suggest evaporating the remaining wastewater into
the room – similar to the release of condensation by refrigerators. Or to mix the water with a
concentrated ink supply – like how oil is captured and mixed with ink in the Indigo printers.

Publication
Future printing platforms may contain a humidifier (or vaporizer) on the printer inlet to reduce
temperature and increase humidity of the cooling air for print heads. This requires a store of water
supply. Another feature of future printing systems is equipment that removes water vapour and
heat from the exhaust air for the capability to recycle the process air. Internally this is referred to as
the Rebreather. This requires a tank to store the captured water.

The concept described in this publication links the processes of the vaporizer and rebreather
subsystems so that part of the water waste output of the rebreather is directed to the water
vaporizer instead of a waste collection. The collected waste water has a high purity and is suitable
for reuse by the water atomizer. After vaporization, the water vapor enters the print chamber to join
the water being evaporated from the ink before it is collected again in the rebreather. The liquid
water is ducted to a small reservoir for supply to the vaporizer and the process repeats.

The water vaporizer will be essentially be self‐sustaining i.e. all the water that it emits will be
recaptured and used again. Therefore, there will be no requirement of an operator to regularly refill
the system with water.
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Of the water removed by the rebreather, some will be supplied to the water vaporizer. This quantity
will always be greater than the quantity of water for the vaporizer therefore ensuring that the
system is self‐sustaining. The remaining water could be regularly disposed of by an operator.
Otherwise the surplus water could be considered sufficiently low to be evaporated into the room air
by the printer – much like a refrigerator disposes of the condensation that it collects.

Alternatively, a system could be created to add the water into concentrated inks within the printer.
This would reduce the size, cost and weight of ink supplies.

In summary the cycle described has the following advantages:
1.
2.

3.

4.

No requirement to regularly fill the water vaporizer tank by an operator.
Water vaporizer tank can be greatly reduced in size since the process of printing is
continually refilling the tank. Reducing the size of the tank reduces the obstruction for
service access to other systems and frees up valuable space within the printer footprint.
There would be no need to have a rebreather waste tank and a separate storage tank for
vaporizer supply water as they would become the same. Therefore 1 tank could be
completely removed, freeing more space in the printer/rebreather.
Emptying of the rebreather waste would become much less frequent or it is possible
that the waste could be mixed with concentrated supplies or evaporated into the room
air so that no waste collection would be necessary.
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